The screening facility also has a flow control structure and a separation chamber at the downstream end (Figure 3 ). Water and fish that are diverted past the front of the screens, toward the primary fish return pipe, pass through the flow control structure and separation chamber. During normal operation, about 2.8 ma/set of water and all fish are diverted into the separation chamber. Two fishwater return pumps are located near the terminus of the separation chamber. About 80% of the water entering the separation chamber is pumped into the canal. Traveling screens positioned between the pump intakes and the separation chamber prevent fish and debris from being entrained in the pumpback system. The fish and water, not pumped back into the canal, are directed back into the Yakima River via the primary fish return pipe.
The screening facility is oriented in the canal at a 26-degree angle to the canal flow. This orientation provides a differential between the approach velocity and the sweeping velocity at the screen. Approach velocity is that component of the water velocity perpendicular to the face of the screen (Easterbrooks 1984, Figure 4 ). Sweeping velocity is that component of the water velocity parallel to the screen face (Figure 4) . During normal operation, the approach velocity is less than 0.014 mz/sec and the sweeping velocity is greater than 0.057 m3/sec. This velocity differential was incorporated into the screen design so fish will not be impinged on the screens, but will be safely guided into the flow control structure and back into the Yakima River.
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TEST PROCEDURE
Fish were released either in the canal or within the screening facility depending on the test objective. Fish were released into the canal to quantify descaling and mortalities caused by the entire screening facility (canal headgates to the river). Fish were released within the screening facility to identify screening components downstream of the rotating screens that might descale or kill fish. Additionally, fish passage time through the screening facility and identification of possible predator populations within or near the Sunnyside Screens were monitored.
Fish Transport and Release
Test fish were transported by truck in an insulated tank (400 1 capacity) supplied with oxygen. Transit time from Naches and Leavenworth to the Sunnyside Screens was 0.5 h and 2.5 h, respectively. Loading densities during transport did not exceed 120 g of fish/l. No losses attributable to transport were observed for steelhead and less than 1% loss occurred with the chinook salmon.
Test fish were released directly from the transport tank into the canal or screening facility either through a 10 cm diameter plastic tube attached to the transport tank or by dip net.
Fish Release Locations
Fish were released at two locations in the Sunnyside Canal: downstream of the canal headgates and downstream of the trash racks (Figure 2 ). Fish were released at three locations within the flow control structure: in the intermediate bypass entrance, the terminal bypass entrance, and at the terminus of the flow control structure (Figure 3 ).
Release Controls
Before release, 10 to 50 fish were randomly sampled from the group. These fish were anesthetized and evaluated for scale loss or injury to segregate transport and hatchery descaling from descaling caused by the screening facility. Fish were also released on the inclined plane or placed in the net to determine scale loss resulting from the sampling equipment.
Fish Capture and Evaluation
Captured fish were dip netted from the live box on the inclined plane with a net and placed in a holding trough. Fish were then anesthetized with MS-222, scale loss was evaluated, and fish were returned to the holding troughs. Some fish were held for post-test observation to determine the potential for delayed mortality. After fish had recovered from the anesthetic and the post-test observations were complete, fish were returned to the Yakima River.
STATISTICAL ANALYSIS
Estimates of the percent of fish descaled or killed were based on the number of test fish that were caught. Descaled fish were considered as dead for evaluation of the results. Confidence intervals for these estimates were calculated from Mainland's Tables (Mainland et al. 1956 ). Data for replicate tests were combined to obtain a mean estimate. The estimate assumes each fish behaved independently (i.e. fish within a test did not behave more similarly than fish between tests and there were no interactions among fish within a test). Although some interaction is expected among fish, it is an assumption necessary for the analytical methods used. All tests were conducted in the same manner to reduce non-independent behavior of fish.
RESULTS AND DISCUSSION
The results of our tests indicate that fish pass safely through the Sunnyside Screen Facility. The objectives and results of each of the tests are discussed below. A detailed summary of the catch data and the estimates for percent ot test fish that were descaled or killed are presented in Appendix B.
RELEASE AND CAPTURE TESTS
Thirty groups of fish were released at five different locations.
A total of 4492 chinook salmon were released; 3625 were subsequently captured and 1672 steelhead were released; 507 were captured. Less than 2% of the chinook salmon were descaled or killed. These losses are well within the 9 val for the condition of the controls (Appendi steelhead were descaled or killed.
5% confidence interx B). None of the Primary Fish Return Pipe
Test fish survived passage through the p r imary fish return --pipe to the river. The pipe is the last component of the flow control structure; it is 21 m long and 1.2 m in diameter. Flow rate through the pipe is about 0.6 m3/sec. During normal operation all fish diverted from the canal toward the river pass through'the primary fish return pipe.
The effect of passage through the primary fish return pipe was evaluated independently from the rest of the flow control structure because the inclined plane operated most efficiently upstream of the pipe entrance. None of the steelhead and 0.8% of the chinook salmon were descaled or killed after passing through the pipe (Tables 1 and 2 to the river. None of the steelhead and 0.9% of the chinook salmon were killed or descaled during tests through the intermediate bypass entrance (Tables 1 and 2 ).
Terminal Bypass Entrance
Test fish survived through the terminal bypass entrance. During normal operation, about 1.4 m3/sec. flow through this bypass entrance is Assuming a uniform distribution, upstream of the screens, half of the fish that are diverted into the canal will enter the terminal bypass entrance.
Fish that enter the flow control structure at the terminal bypass entrance may pass nine of the rotating screens (Figure 2) . These fish will have to pass by or through the terminal bypass entrance, the secondary separation chamber, and the primary fish return pipe before being returned to the river. None of the steelhead and 1.5% of the chinook salmon were killed or descaled during tests through the terminal bypass entrance (Tables 1 and a.
Trash Rack
Test fish survived passage to the river after release downstream of the trash rack. During normal operation, fish pass through the trash rack and into the flow control structure at the intermediate or terminal bypass entrance. All fish that enter the canal and return to the river through the primary fish return pipe pass through the trash rack. Fish downstream of the trash rack have passed from the canal headgates to within 3 m to 60 m of the rotating screens (Figure 2 ). These fish may pass nine rotating screens. Before returning to the river the fish must pass through the flow control structure and the primary fish return pipe. None of the steelhead and 2.3% of the chinook salmon were killed or descaled during passage through the trash rack (Tables 1 and 2 
DESCALING OF HATCHERY-RELEASED AND NATIVE FISH
During our tests, we collected many hatchery-released and native Yakima River fish. Two hundred and fifty salmonids were anesthetized and checked for scale loss (Table 3 ). Ten fish were descaled. Although the condition of the fish entering the canal headgates is unknown, the number of descaled fish indicates that the Sunnyside Screens are not descaling fish as they are diverted from the canal back to the Yakima River. The rate at which fish move through the screen facility depends on the migratory behavior of a species, time of day, and release location. We recorded the the amount of time required or taken for fish that we released into and upstream of the screening facility. If fish are attracted to or are unable to swim out of the screening facility they are lost to the enhancement efforts in the Yakima River Basin. Canal flow does not appear to "flush" fish through the facility, however test fish did not appear to residualize in the screening facility.
Chinook salmon released into the canal moved to the inclined plane quicker than steelhead. Releases of 500 steelhead were made at the canal headgates and at the trash rack. Sixty-seven hours after release, 20% of the steelhead released at the canal headgates and 25% of the steelhead released at the trash rack were captured (Figures 8 and 9 ). Two releases of 1000 chinook salmon each were made at the canal headgates and one at the trash rack. Twenty-two hours after the first canal headgates release, 76% of the fish were captured; 16 hr after the second release, 73% of the fish were captured. Sixteen hours after chinook salmon were released at the trash rack, 82% were captured (Figures 10-11 ).
Although releases were not made at the same time the results suggest that the steelhead remained in the canal longer than chinook salmon. The difference in behavior may reflect species differences, size differences, or stage of smolt transformation; steelhead, appeared to have lost some of their external smolt characteristics at the time of their release into the canal.
Movement of steelhead and chinook salmon appeared to be influenced by time of day or photoperiod. Steelhead were more likely to enter the inclined plane between 2000 hr and 0400 hr (Figures 8 and 9 ). For the two steelhead releases into the canal, 77% and 84% of the fish were captured between 2000 hr and 0800 hr. Chinook salmon were more likely to move into the inclined plane between 0400 hr and 0800 hr (Figures 10-11 ). For the three chinook salmon releases, 2 3 % 32%, and 40% of the fish were captured between 0400 hr and 0800 hr. Although the correlation between time of day and capture is not as evident for chinook salmon as for steelhead, the trend toward early mronin movement appears in the percent caught over time ( Figures 10-11 4 . The trend is also indicated by comparing the catch per unit effort presented as a percent of released fish that were remaining to be caught (Figures 12-14 ). The data presented in Tables 1 and 2 of the main text are combined data.
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That is, the individual trials within a test series were combined for a single estimate. considered to be dead for these estimates.
The descaled fish are The combining of dead and descaled fish was also used in the evaluation of screen performance.
The data from each of the replicate tests are presented here (Tables 6.1 and 8.2). 
